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SKYLARK Sings Success for 
Postpartum Depression
A 2-week treatment with zura-
nolone 50 mg daily significantly 
decreased symptoms of post
partum depression. Results from 
the phase 3 SKYLARK study met 
its primary endpoint.

Psilodep-RCT: Psilocybin 
on Depression 
Psilocybin outperformed escitalo
pram in reducing symptoms of 
long-standing, moderate-to-severe 
major depressive disorder. The pos-
itive effects of 2 administrations of 
psilocybin were maintained for at 
least 6 months. 

Oxytocin Pharmacotherapy 
for Autism
Daily oxytocin for 4 weeks induced 
longterm behavioural changes 
and longterm adaptations in the 
connectivity between the amygdala 
and orbital frontal cortex in both 
adults and children with autism. 
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Dear colleagues,

Millions of people world-wide are suffering from a brain disorder, and 
the COVID-19 pandemic has exacerbated this devastating health and 
societal problem. Translational neuroscience is aiming to understand 
brain disorders -neurological and psychiatric alike-, find biomarkers 
and develop potential new treatments. Such novel treatments extend 
beyond the classical targets and mechanisms of action and include 
neurosteroids, neuropeptides, psychedelics, probiotics, as well as non-
pharmacological treatments such as virtual reality and gaming. 

New pathways of research, neurobiological findings and potential new 
treatments were presented at the yearly neuroscience applied congress 
of the ECNP, a European organisation committed to ensuring that 
advances in the understanding of brain function and human behaviour 
are translated into better treatments and enhanced public health. 

This Medicom Conference Report provides a selection of highlights 
from the ECNP 2022 congress in Vienna. These highlights show that 
preclinical and clinical studies are starting to reveal the neurobiological 
and genetic changes associated with pain, prolonged grief, suicidal 
behaviour, pregnancy and post-partum. Several novel treatments for 
brain disorders, such as affective and stress-related disorders, as well 
as for schizophrenia and autism are also presented. Sex and gender 
seem to play an important role in the appearance and treatment of 
these disorders and sex steroids are involved in sex-specific disorders, 
such as premenstrual dysphoric disorder and post-partum depression. 
Highlighted in this report are, among others, recent findings from the 
EMERGENT-2 clinical trial for psychosis, SKYLARK for post-partum 
depression, as well as the Psilodep-RCT trial for major depressive disorder. 

Hopefully, these studies and many others, in the future to come, will 
identify new targets for the treatment of brain disorders and will result 
in safer, personalised and gender-oriented treatments. It is our goal to 
alleviate the burden of brain disorders for patients, caregivers and the 
society at large. 

Sincerely, 
Christina Dalla 

Letter from the Editor

CONFERENCE REPORT - ECNP 2022
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New Medications
Zuranolone was generally well tolerated and demonstrated 
a safety profile consistent with that already observed in the 
zuranolone clinical programme. Based on these results, Dr 
Deligiannidis concluded that “this data supports the potential 
role of zuranolone as a novel, oral, and rapid-acting, 14-day 
treatment for PPD.”

1. Wang Z, et al. Transl Psychiatry. 2021;11:543.
2. Shapiro AF, et al. Early Child Dev Care. 2020;190:1919–1930.
3. Deligiannidis KM, et al. JAMA Psychiatry. 2021;78:951–959.
4. Deligiannidis KM, et al. Efficacy and safety of zuranolone 50 mg in postpartum 

depression: SKYLARK study, a double-blind, placebo-controlled randomised, phase 
3 study. Abstract S07.01, ECNP Congress 2022, 15–18 October, Vienna, Austria.

Probiotics could reduce perceived stress
In a randomised trial, the ingestion of the probiotic 
Bifidobacterium longum NCC3001 for 6 weeks reduced 
the level of perceived stress in healthy adults.

There is growing evidence that dietary patterns are linked to 
mental disorders, including depression, stress, and anxiety, 
and the gut microbiome is recognised as a contributing 
factor in this association [1,2]. Targeting the gut microbiota 
with probiotics, like Bifidobacterium longum NCC3001, 
has shown to decrease anxiety in an animal model and to 
improve depressive symptoms in patients with irritable bowel 
syndrome [3,4]. Dr Julie Hudry (Nestlé Institute of Health 
Science, Switzerland) presented results from a randomised, 
double-blind, placebo-controlled trial aiming to evaluate the 
efficacy of B. longum NCC3001 in improving mental health in 
healthy but stressed adults [5].

A total of 49 participants ages 25–65 years were randomised 
1:1 to ingest the probiotic B. longum NCC3001 (1010 CFU, 
once daily) or placebo for 6 weeks. Stress levels at baseline 
were monitored using the self-reported Depression Anxiety 
and Stress Scale (DASS)-42 score. All participants had 
mild-to-moderate stress at baseline. At baseline and after 6 
weeks, measurement of acute stress response (Maastricht 
Acute Test, MAST) was performed, as well as several general 
assessments regarding probiotics in stool, perceived stress, 
sleep quality, and anxiety.

Ingestion of the probiotic increased the abundance of B. 
longum NCC3001 in the gut and significantly decreased 

Zuranolone shows rapid-acting efficacy in 
postpartum depression
A 2-week treatment with zuranolone 50 mg daily 
significantly decreased symptoms of postpartum 
depression, results from the phase 3 SKYLARK study 
showed.

Postpartum depression (PPD) affects approximately 
10–15% of women globally, with adverse effects on both 
maternal and infant health [1,2]. Amongst others, altered 
levels of allopregnanolone and disrupted γ-aminobutyric 
acid (GABA) signalling are thought to be driving contributors 
to the aetiology of PPD. Zuranolone is an oral, neuroactive 
steroid modulating synaptic and extrasynaptic GABAA 
receptors. 

Previously, results of the ROBIN study (NCT02978326) 
showed the efficacy and safety of zuranolone (30 mg daily) in 
the treatment of PPD at day 15 [3]. SKYLARK (NCT04442503) 
is a phase 3, double-blind, randomised, placebo-controlled 
study aiming to replicate the findings of the ROBIN study, 
using 50 mg zuranolone daily. Dr Kristina Deligiannidis 
(Zucker Hillside Hospital, NY, USA) presented the results 
[4]. 

SKYLARK enrolled 195 women aged 18–45 years with severe 
PPD (Hamilton Rating Scale for Depression total score 
[HAMD-17] ≥26) that lasted from the third trimester until <4 
weeks postpartum. Women were 1:1 randomised to receive 50 
mg zuranolone daily or placebo and were followed up through 
day 45. The primary endpoint was a change from baseline in 
HAMD-17 at day 15.

SKYLARK met its primary endpoint, as the change from 
baseline in HAMD-17 at day 15 was -15.6 versus -11.6 for 
patients treated with zuranolone and placebo, respectively 
(P=0.0007). A statistically significant difference in favour of 
zuranolone was observed from day 3 to day 45 (the end of the 
study). HAMD-response, defined as a ≥50% decrease from 
baseline HAMD-17, was significantly higher in the zuranolone 
arm compared with the placebo arm all along from day 3 
to day 45. In addition, zuranolone treatment also favoured 
HAMD-17 remission (defined as HAMD-17 ≤7). 

https://doi.org/10.1038/s41398-021-01663-6
https://doi.org/10.1080/03004430.2018.1552947
https://doi.org/10.1001/jamapsychiatry.2021.1559
https://clinicaltrials.gov/ct2/show/NCT02978326
https://clinicaltrials.gov/ct2/show/NCT04442503
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perceived stress: the median decrease in Perceived Stress 
Scale (PSS)-14 score was 23% in the probiotic group versus 
4% in the placebo group (P=0.0169; see Figure). Ingestion 
of the probiotic had no significant effect on anxiety and 
depression scores. Of note, in this healthy population, anxiety 
and depression were already quite low at baseline, Dr Hudry 
remarked. On the other hand, on an individual level, a positive 
correlation was found between the reduction of perceived 
stress and the reduction in anxiety (r=0.32) and depression 
(r=0.34), and with improvements in cortisol awakening 
response (r=0.30). 

Figure: Probiotic intervention significantly decreased perceived stress [5]
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“This exploratory trial provides first insights into psychological 
benefits of B. longum NCC3001,” concluded Dr Hudry. 

1. Marx W, et al. Mol Psychiatry. 2021;26:134–150.
2. Margolis KG, et al. Gasteroenterology. 2021;160:1486–1501.
3. Bercik P, et al. Gasteroenterology. 2011;14:599–609.
4. Pinto-Sanchez MI, et al. Gasteroenterology. 2017;15:448–459.
5. Hudry J, et al. A 6-week intervention with Bifidobacterium longum NCC3001 

reduces perceived stress in healthy adults: A randomized control trial. Abstract 
S07.02, ECNP Congress 2022, 15–18 October, Vienna, Austria.

KarXT is effective in schizophrenic patients 
experiencing acute psychosis
Results from the phase 3 EMERGENT-2 study showed 
that, in schizophrenic patients experiencing acute 
psychosis, treatment with KarXT (xanomeline-trospium) 
induced a clinically meaningful and statistically significant 
improvement in total Positive and Negative Syndrome 
Scale (PANSS) score versus placebo.

Although antipsychotics that are approved for schizophrenia 
work primarily by antagonising D2 dopamine receptors, 
evidence suggests that the muscarinic-cholinergic system 
is also involved in the pathophysiology of schizophrenia [1]. 
Xanomeline, the active component of KarXT, is a functional 
agonist of M1 and M4 muscarinic receptors; trospium was 
added to xanomeline to limit adverse events related to the 
activation of peripheral muscarinic receptors [2,3]. Recently, 
results from the double-blind, phase 2 EMERGENT-1 study 
(NCT03697252) showed promising clinical activity of KarXT 
in patients with schizophrenia [3]. Dr Stephen Brannan 
(Karuna Therapeutics, MA, USA) presented the results of the 
subsequent phase 3 EMERGENT-2 study (NCT04659161) [4]. 

EMERGENT-2 enrolled 252 patients with schizophrenia 
experiencing acute psychosis (baseline PANSS score of 80 to 
120). Participants were 1:1 randomised to receive KarXT (up 
to 125 mg xanomeline/30 mg trospium daily) or placebo for 5 
weeks. The primary endpoint was PANSS score change from 
baseline.

Treatment with KarXT induced a clinically meaningful and 
statistically significant improvement in total PANSS score in 
5 weeks compared with placebo (-21.2 vs -11.6; P<0.0001). 
At all timepoints from week 2 to week 5, KarXT was more 
effective than placebo. In line with this, KarXT was more 
effective in improvement of both PANSS positive subscale 
score, PANSS negative subscale score, and PANSS Marder 
negative factor at week 5. 

KarXT was well tolerated with 1.6% serious treatment-emergent 
adverse events and 7.1% discontinuations. The most common 
adverse events –constipation, nausea, and vomiting– were in 
line with the cholinergic mode of action of xanomeline, and were 
mild and time-limited. In contrast to many other antipsychotic 
drugs, KarXT did not induce adverse events like extrapyramidal 
symptoms, sedation, weight gain, metabolic disturbances, or 
hyperprolactinemia, all of which contribute to poor medication 
adherence and relapses of psychosis.

Based on these results, Dr Brannan concluded that “KarXT is 
a potential new therapeutic option for schizophrenic patients 
experiencing acute psychosis.”

1. Erskine D, et al. Drug Discov Today. 2019;24:2307–2314.
2. Thorn CA, et al. Chem Neurosci. 2019;10:3910–3910.
3. Brannan SK, et al. N Engl J Med 2021;384:717–726.
4. Brannan SK, et al. Safety and efficacy of KarXT (xanomeline–trospium) in patients 

with schizophrenia: results from a phase 3, randomised, double-blind, placebo-
controlled trial (EMERGENT-2). Abstract S07.05, ECNP Congress 2022, 15–18 
October, Vienna, Austria.

https://doi.org/10.1038/s41380-020-00925-x
https://doi.org/10.1053/j.gastro.2020.10.066
https://doi.org/10.1053/j.gastro.2011.04.052
https://doi.org/10.1053/j.gastro.2017.05.003
https://clinicaltrials.gov/ct2/show/NCT03697252
https://clinicaltrials.gov/ct2/show/NCT04659161
https://doi.org/10.1016/j.drudis.2019.08.009
https://doi.org/10.1021/acschemneuro.8b00625
https://doi.org/10.1056/nejmoa2017015
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Low-dose ulipristal acetate is an effective 
treatment for PMDD
In a recent study, daily treatment with 5 mg ulipristal 
acetate significantly reduced symptoms in women with 
premenstrual dysphoric disorder (PMDD).

PMDD is a common mood disorder characterised by 
distressing affective, behavioural, and somatic symptoms 
in the late luteal phase of the menstrual cycle. The gold-
standard treatment of PMDD is intermittent or continuous 
use of selective serotonin reuptake inhibitors (SSRIs), with 
varying success. Dr Erika Comasco (Uppsala University, 
Sweden) presented results from a study (EudraCT 2016-
001719-19) that evaluated the efficacy of low-dose ulipristal 
acetate, a selective progesterone-receptor modulator, which 
maintains oestradiol on a mid-follicular level [1] .

The study randomised 95 women with PMDD 1:1 to receive 
ulipristal acetate (5 mg every day) or placebo for three 
28-day treatment cycles. In women treated with ulipristal 
acetate, progesterone levels were significantly reduced. The 

mean improvement in Daily Record of Severity of Problems 
(DRSP) total score after 3 months was 41% in the ulipristal 
acetate arm versus 22% in the placebo arm (P=0.003); 58% 
of participants in the ulipristal acetate arm reached partial 
or total remission [2]. Symptom severity (DRSP subscales) 
of irritability, depression, anxiety, and affective lability were 
significantly decreased with ulipristal acetate. 

Neuroimaging revealed an increase in fronto-cingulate 
reactivity during aggressive response in women receiving 
ulipristal acetate compared with placebo, suggesting higher 
top-down control [3]. No changes in grey matter structure 
were observed after ulipristal acetate treatment.

“These findings highlight an alternative treatment for PMDD 
and contribute to advance our understanding of PMDD from 
a mechanistic point of view,” concluded Dr Comasco. 

1. Comasco E, et al. Switching on and off mood symptoms: premenstrual dysphoric 
disorder as study model. Abstract S02.04, ECNP Congress 2022, 15–18 October, 
Vienna, Austria.

2. Comasco E, et al. Am J Psych. 2021;178:256–265.
3. Kaltsouni E, et al. Neuropsychopharmacology. 2021;46:1460–1467.

New Findings
Endogenous oxytocin release helps the mind to 
deal with pain
Basic research in rats showed that the endogenous 
release of oxytocin altered the perception and evaluation 
of pain, but did not induce physical analgesia.

The hypothalamic neuropeptide oxytocin exerts not only 
prominent pro-social and anxiolytic effects but also has a 
role in pain processing. PhD student Stephanie Küppers 
(Central Institute of Mental Health Mannheim, Germany) 
aimed to get more insight into the mechanisms by which 
oxytocin is involved in the alleviation of pain perception [1].
In a transgenic rat model, Ms Küppers demonstrated the 
presence of projections of oxytocin neurons –originating 
in the paraventricular and the supraoptic nucleus– to the 
anterior insular cortex. Because the anterior insular cortex 
integrates pain processing and emotional valence, this brain 
area is considered a target structure for oxytocin action in 
pain conditions. 

Next, using chemogenetic stimulation of local axonal oxytocin 
release and conditioned place preference, Ms Küppers showed 
that oxytocin release in the anterior insular cortex alleviated 
pain perception behaviour in the rat model. Interestingly, local 
oxytocin release in the anterior insular cortex did not decrease 
the physical pain stimulus. It was the altered perception of the 
pain that changed the behaviour of the rats. 

In another experiment, rats were presented with the choice 
to self-administer a sugar solution paired with a light foot-
shock in an operant conditioning setup. In line with the 
conditioned place-preference-test results, evoked local 
oxytocin release doubled lever pressing behaviour despite 
the simultaneously delivered electric shocks. In other words, 
oxytocin release increased the willingness to endure pain.
Altogether, these results suggest that endogenous oxytocin 
release alters the perception and evaluation of pain, but 
does not induce physical analgesia. “Because it is known 
that endogenous oxytocin release can be induced by social 

https://www.clinicaltrialsregister.eu/ctr-search/search?query=2016-001719-19
https://www.clinicaltrialsregister.eu/ctr-search/search?query=2016-001719-19
https://doi.org/10.1176/appi.ajp.2020.20030286
https://doi.org/10.1038/s41386-021-01010-9
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touch, these results suggest that it is important to hold hands 
or hug a person whenever they are going through a painful 
event,” concluded Ms Küppers.

1. Küppers S, et al. Oxytocin improves positive emotional valence to painful stimuli 
via action in the insular cortex. Abstract S10.03, ECNP Congress 2022, Vienna, 
15–18 October, Austria.

Nitric oxide synthase genetic variant is a risk 
factor for suicidal behaviour
The presence of a genetic variant of NOS3 is associated 
with early suicidal behaviour, risk of multiple attempts, 
and risk of violent suicide attempts. This genetic risk 
factor increased the suicide risk independently of other 
risk factors like childhood abuse.

Although many risk factors for suicidal behaviour are known, 
the prediction of suicide (attempts) at an individual level is 
almost impossible. Apart from environmental parameters, e.g. 
physical and/or emotional abuse in childhood and exposure to 
challenges during a lifetime, biological factors, e.g. genetics, are 
believed to play a role [1]. A potential genetic candidate involved 
in the risk of suicide is nitric oxidase synthase (NOS), a family of 
enzymes that synthesise endogenous nitric oxide (NO). NO is 
involved in many body functions and, in some studies, abnormal 
NO plasma levels were found in people who attempted suicide 
[2]. Dr Aiste Lengvenyte (CHU Montpellier, France) explored the 
role of NOS genetic polymorphisms as a risk factor for suicide 
attempts and their relation to environmental risk factors [3].

The researchers analysed genetic, clinical, and personal 
historical data from 414 people who attempted suicide. As could 
be expected, in this population, a history of emotional, physical, 
and/or sexual abuse was associated with an early-onset suicide 
attempt. In addition, the presence of a genetic variant of NOS3 
(27 bp-VNTR b/b genotype) was associated with early suicidal 
behaviour, multiple attempts, and violent suicide attempts 
(see Figure). This genetic risk factor increased the suicide risk 
independently of other risk factors like childhood abuse. In 
addition, carriers of this NOS3 genotype were more likely to have 
their first suicide attempt at a younger age compared with non-
carriers [4].

“Our data shows that genetic variants of the NO system might be 
involved in the vulnerability to early-onset suicidal behaviour,” Dr 
Lengvenyte concluded. “The additive –rather than interactive– 
association of the genetic status and childhood abuse with an 
early suicide attempt suggests that early suicidal behaviour is 
the result of both nature and nurture.”

Dr Lengvenyte remarked that limitations of the study are the 
small sample size (for a genetic study), the cross-sectional 
setting of the study, retrospective reporting, and survivorship 
bias. Moreover, suicidal behaviour is likely modulated by a 
large number of gene variants [5].

1. Lengvenyte A, et al. Eur J Neurosci. 2021;53:330–351.
2. Lee B-H, et al. Neuropsychobiology. 2006;53:127–132.
3. Lengvenyte A, et al. Implicating the nitric oxide system in the nurture-nature 

debate: nitric oxide synthase genetic variant, childhood maltreatment and onset 
of suicidal behaviours. Abstract S10.04, ECNP Congress 2022, 15–18 October, 
Vienna, Austria.

4. Lengvenyte A, et al. Prog Neuropsychopharmacol Biol Psychiatry. 2022;119:110617.
5. Mullins N, et al. Biol Psychiatry. 2022;91(3):313–327.

Early-life gut microbiota depletion changes 
brain morphology and behaviour
Depletion of gut microbiota during critical windows 
of development induced changes in the corticolimbic 
system by altering key neuromodulators of the gut-brain 
axis signalling and eventually led to alterations in brain 
physiology and behaviour, a study in mice showed.

Numerous studies have emphasised the importance of the 
gut microbiota during early life and its role in modulating 
neurodevelopment and behaviour. Its developmental 
trajectory coincides with key critical windows of neural 
development and the onset of mental disorders such as 
autism spectrum disorder, ADHD, and schizophrenia [1]. PhD 
student Caoimhe Lynch (University College Cork, Ireland) 
investigated the impact of targeted antibiotic-induced gut 
microbiota depletion during critical developmental windows 
and the long-term behavioural effects [2].

The researchers administered a cocktail of oral antibiotics 
to mice in 3 different critical windows of their development: 

Figure: The presence of a NOS3 polymorphism increases suicide risk [3]
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https://doi.org/10.1111/ejn.14635
https://doi.org/10.1159/000092542
https://doi.org/10.1016/j.pnpbp.2022.110617
https://doi.org/10.1016/j.biopsych.2021.05.029
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postnatal, pre-weaning, and post-weaning. The long-term 
effect of this intervention was studied when the mice reached 
adolescence.

The antibiotic treatment during early life dramatically altered 
the gut microbiome in adolescence, as was observed in 
differences in alpha and beta diversity (richness and amounts 
of bacteria) between vehicle- and antibiotic-treated mice. In 
addition, alpha and beta diversity differed between the post-
natal, pre-weaning, and post-weaning treated mice. In general, 
antibiotic treatment favoured potentially pathogenic bacteria, 
like E. coli and Staphylococcus, and decreased the presence 
of short-chain fatty acid-producing bacteria, like Bacteroides. 
Furthermore, microbial-derived gut metabolites that play a role 
in neurologic development and neuroactive compounds were 
found to be altered by early-life antibiotic treatment. In line 
with this, microglial morphology in the basolateral amygdala 
of adolescent mice was found to be altered by early-life 
microbiota disruption. Of note, myelin gene expression in the 

prefrontal cortex was altered only in female mice treated with 
antibiotics in the pre-weaning window.

Regarding behaviour, adolescent female mice treated with 
antibiotics in the pre-weaning window demonstrated increased 
anxiety in an open field test. No significant effects of microbial 
disruption were observed in depressive-like, social, or memory-
related behaviours. 

“Overall, this study highlights the vulnerability of the gut 
microbiota during critical windows of development. Early-
life microbiota depletion may induce subtle changes in the 
corticolimbic system by altering key neuromodulators of 
gut-brain axis signalling, eventually leading to alterations in 
brain physiology and behaviour,” concluded Ms Lynch.

1. Cowan CSM, et al. J Child Psychol Psychiatry. 2020;61:353–371.
2. Lynch CMK, et al. Sex dependent effects of early-life microbiota depletion on 

behaviour, neuroimmune function and neuronal development. Abstract S10.05, 
ECNP Congress 2022, 15–18 October, Vienna, Austria.

Digital Technology
Treating intrusive memories after trauma in 
healthcare workers using Tetris
In the GAINS trial, the frequency of intrusive memories 
caused by working in an intensive care unit (ICU) during 
the COVID-19 pandemic was significantly decreased by 
playing the computer game Tetris. 

During the COVID-19 pandemic, many healthcare workers, 
in particular those working in ICUs and caring for COVID-19 
patients, experienced stressful or even traumatic psychological 
events from their daily work, causing mental disorders like 
anxiety, depression, alcohol misuse, and post-traumatic stress 
disorder (PTSD) [1]. Prof. Emily Holmes (Uppsala University, 
Sweden) presented results from a novel intervention aimed at 
decreasing intrusive memories, a core symptom of PTSD [2]. 
This intervention is based on the idea that the vividness and 
intensity of a visual memory brought to mind can be updated 
and limited by another visually engaging task. In the GAINS 
trial (NCT04992390; https://www.p1vital-gains.com), this 
task was playing the computer game Tetris for 20 minutes 
after the traumatic memory was brought to mind. Tetris was 

chosen because the inherent ‘mental rotation task’ maximises 
the visual working memory load, Prof. Holmes explained. In 
a proof-of-concept study, the same intervention proved to be 
feasible and effective for patients within 6 hours of a motor 
vehicle accident and the observed effect was persistent [3,4].

In the GAINS trial, 86 healthcare workers who reported intrusive 
memories from working in an ICU during the COVID-19 pandemic 
were enrolled and randomised 1:1 to immediate access to the 
intervention for 4 weeks versus delayed access after usual care 
for 4 weeks. On average, participants experienced more than 
35 work-related traumas, most of which had taken place over 3 
months before entering the trial. More than 30% of participants 
reported 1 or more new traumatic events during the trial. A 
researcher guided the first interventional session; thereafter the 
intervention was used independently by the participants, with 
the option for support. The primary outcome of GAINS was the 
number of intrusive memories in week 4. 

In participants who had immediate access to the intervention, 
the median number of intrusive memories decreased from 

https://doi.org/10.1111/jcpp.13156
https://clinicaltrials.gov/ct2/show/NCT04992390
https://www.p1vital-gains.com
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14 per week at baseline to 1 per week at week 4. In contrast, 
in participants who had usual care, the median number of 
intrusive memories decreased from 14 to 10 per week. 
After having accessed the intervention at week 4, these 
participants also had a decrease in the frequency of intrusive 
memories to a median of 1 per week at week 8 (see Figure) 
[5]. No side effects of the intervention were observed and the 
participants found the intervention easy to use and more 
convenient than talking therapy. 

Figure: Immediate and delayed access to gameplay intervention show a 
similar effect [2]
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Based on these results, Dr Holmes concluded that “this game-
play intervention shows promise for further development.”

1. Lamb D, et al. Occup Environ Med. 2021;78:801–808.
2. Holmes EA, et al. Gameplay to reduce replay? Targeting intrusive memories after 

trauma via an imagery competing task intervention including Tetris. Abstract 
S06.01, ECNP Congress 2022, 15–18 October, Vienna, Austria.

3. Iyadurai L, et al. Mol Psychiatry. 2018;23:674–682.
4. Kanstrup M, et al. Transl Psychiatry. 2021;11:30.
5. Ramineni V, et al. medRxiv. 12 Oct 2022. Doi: 10.1101/2022.10.06.22280777.

VR exposure as effective as in vivo exposure 
for phobia
In trials, virtual reality (VR) exposure has proven to be as 
effective as in vivo exposure as a treatment for several 
types of phobia. VR also has several practical advantages.

VR is a representation and a perception of apparent reality and 
its physical properties in a real-time, computer-generated, 
and interactive virtual environment. In psychiatry, VR is used 
more and more often –both for research and therapeutic 

purposes– as an alternative for classical exposure of patients 
to a specific environment. Prof. Peter Zwanzger (kbo-Inn-
Salzach-Klinikum, Germany) reviewed the state-of-the-art [1].

Advantages of VR are, amongst others, that it is easy to 
perform, highly practical, and discrete. This makes VR 
exposure far more acceptable for patients compared with 
in vivo exposure [2]. Another advantage of VR is that the 
situational setting can be manipulated actively and in real 
time by the doctor or by the patient. Surprisingly, although the 
quality of the images and technical possibilities of VR have 
increased over the years, there is no apparent need for a very 
realistic and high-quality image to induce a strong emotional 
reaction in the patient [3]. Prof. Zwanzger illustrated the wide 
variety of situations that can be explored by patients in VR; 
for example, being exposed to spiders in a room, performing 
a public speaking task, or climbing heights. 

A meta-analysis showed that VR exposure was non-inferior 
to in vivo exposure for the treatment of specific phobia, social 
phobia, or agoraphobia [4]. In addition, in patients with social 
phobia, VR exposure combined with cognitive behaviour 
therapy proved to be as effective and durable as in vivo 
exposure combined with cognitive behaviour therapy [5]. 

Augmented reality (AR) is a variant of VR that combines the real 
world with virtual elements, using computer graphics mixed in 
real-time with the real world (e.g. projection of a spider walking 
over the patient's own hands). The efficacy of this type of 
exposure was also shown to be comparable to in vivo exposure 
[6]. Finally, Prof. Zwanzger mentioned that VR training is an 
effective strategy to decrease hospital anxiety in children [7]. 

“Future research has to show the full potential of VR as a 
therapeutic tool in psychiatry,” concluded Prof. Zwanzger. 

1. Zwanzger P, et al. VR based exposure therapy in anxiety disorders. Abstract S06.02, 
ECNP Congress 2022, 15–18 October, Vienna, Austria.

2. Garcia-Palacios A, et al. Cyberpsychol Behav. 2007;10:722–724.
3. Diemer J, et al. J Anxiety Disord. 2016;37:30–39.
4. Wechsler TF, et al. Front Psychol. 2019;10:1758.
5. Bouchard S, et al. Br J Psychiatry. 2017;10:276–283.
6. Botella C, et al. PLoS One. 2016;11:e0148237.
7. Han S-H, et al. JAMA Pediatr. 2019;173:1026–1031.

Efficacy of smartphone-based treatment of 
bipolar disorders not (yet) validated
Smartphone-based interventions, e.g. for bipolar disorder, 
are a current hype in mental healthcare. However, evidence 
regarding the effectiveness of these interventions is still 
lacking, results from a meta-analysis show.

https://doi.org/10.1136/oemed-2020-107276
https://doi.org/10.1038/mp.2017.23
https://doi.org/10.1038/s41398-020-01124-6
https://doi.org/10.1101/2022.10.06.22280777
https://doi.org/10.1089/cpb.2007.9962
https://doi.org/10.1016/j.janxdis.2015.10.007
https://doi.org/10.3389/fpsyg.2019.01758
https://doi.org/10.1192/bjp.bp.116.184234
https://doi.org/10.1371/journal.pone.0148237
https://doi.org/10.1001/jamapediatrics.2019.3000
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Bipolar disorder is a complex disease with both high intra- 
and inter-individual variability in clinical presentation. In 
addition, several patients have low illness insight, especially 
during phases. At routine medical visits, patients might 
have recall bias, which makes it difficult for the caregiver to 
evaluate their clinical condition. In recent years, smartphones 
have been welcomed as a useful tool for the monitoring 
and treatment of patients. Dr Maria Faurholt-Jepsen 
(Rigshospitalet, Denmark) reviewed the current evidence 
regarding the effectiveness of smartphone-based treatment 
of bipolar disorder [1].

Although the number of publications on the use of 
smartphones in mental health has increased rapidly in recent 
years (not in the least due to the COVID-19 pandemic), the 
number of publications on treatment effects is still very limited, 
Dr Faurholt-Jepsen explained [2]. To examine the efficacy 
of smartphone-based interventions in bipolar disorder, the 
researchers performed a meta-analysis of 13 articles, of 
which 7 were randomised-controlled trials including 479 
individuals [3]. In these trials, the effects of smartphone-
based interventions were compared with the effects of usual 
treatment, control smartphone, paper-pencil monitoring, or 

a waiting list. Interventions were self-monitoring, cognitive 
behaviour therapy, skill training, psychoeducation, medical 
reminders, and more. Outcome measures of the studies 
included symptoms, functioning, perceived stress, quality-
of-life, relapse, and psychiatric readmission. 

In these 7 studies, the smartphone-based intervention had 
overall no significant effect, Dr Faurholt-Jepsen concluded. 
“In light of the hype of smartphone-based interventions, 
it is important to be aware that there is no clear evidence 
that these actually work.” On the contrary, in some studies, 
smartphone-based interventions even had a negative effect 
on patients, she remarked.

Dr Faurholt-Jepsen called upon researchers to carefully 
design future trials, including the use of well-defined 
parameters (like adherence, usability, acceptability, and 
feasibility), well-defined patient populations, and well-
defined baseline symptoms. 

1. Faurholt-Jespen M, et al. Smartphone-based treatment in bipolar disorders. 
Abstract S08.04, ECNP Congress 2022, 15–18 October, Vienna, Austria.

2. Torous J, et al. World Psychiatry. 2021;20:318–335. 
3. Anmella G, et al. Bipolar Disord. 2022;24:580–614.

 

Psilocybin 
Mode of action of psilocybin 
In recent years, research on the potential of 
psychedelics as treatment for severe depression has 
seen a renaissance. Prof. Scott Thompson (University 
of Colorado School of Medicine, CO, USA) reviewed the 
current knowledge regarding the mode of therapeutic 
actions of psychedelics, and psilocybin in particular.

Psychedelics like psilocybin mechanistically act as 
agonists to the 5-HT2A serotonin receptors in the brain [1]. 
Common knowledge believes that the therapeutic action of 
psychedelics has to be related to this neurobiological effect, 
together with the intense, sometimes life-changing, but 
subjective alteration in consciousness these drugs induce 
[2,3]. However, using a mouse model, Prof. Thompson and 

colleagues recently showed that the therapeutic action of 
psilocybin does not require the activation of 5-HT2A receptors 
[4]. In addition, they showed that psilocybin induces 
restoration of stress-impaired excitatory synaptic function 
in the hippocampal brain. As such, it is not yet known which 
type of receptors in the brain are involved in the therapeutic 
action of psilocybin. 

“These findings also suggest the possibility to design drugs 
that have the therapeutic effect of psychedelics without having 
intense mind-altering properties,” Prof. Thompson stated. 

1. Thompson S, et al. Mechanisms underlying the antidepressant actions of 
psychedelics: preclinical insights and questions. Abstract S20.02, ECNP Congress 
2022, 15–18 October, Vienna, Austria.

2. Yaden DB, Griffiths RR. ACS Pharmacol Transl Sci. 2020;4:568–572.
3. Preller KH, et al. Curr Biol. 2017;27:451–457.
4. Hesselgrave N, et al. Proc Natl Acad Sci USA. 2021;118:e2022489118.

https://doi.org/10.1002/wps.20883
https://doi.org/10.1111/bdi.13243
https://doi.org/10.1021/acsptsci.0c00194
https://doi.org/10.1016/j.cub.2016.12.030
https://doi.org/10.1073/pnas.2022489118
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Antidepressant properties of psilocybin might 
be related to changes in sleep
A Czech study evaluated the effect of the psychedelic 
antidepressant psilocybin on sleep architecture and 
neuroplasticity. In healthy controls, a single administration 
of psilocybin enhanced REM sleep latency, increased 
subjective sleep latency, and decreased slow-wave activity 
expression. 

Both disturbances of sleep and poor concentration or 
indecisiveness are symptoms associated with depression 
[1]. On a neurobiological level, depression is associated with 
disturbed neuroplasticity and synaptic dysconnectivity [2]. 
The serotonergic agonist psilocybin is a psychedelic with 
antidepressant potential [3]. Additional to its antidepressant 
properties, psilocybin may modify sleep quality via induction 
of neuroplasticity. 

Dr Tomas Palenicek (National Institute of Mental Health, 
Czech Republic) and colleagues hypothesised that psilocybin, 
similar to other classical antidepressants, would reduce 
REM sleep and prolong REM sleep latency the night after its 
administration [4]. Moreover, they hypothesised that psilocybin 
would promote slow-wave activity expression in the first 
sleep cycle, as a marker of sleep-related neuroplasticity. This 
was tested in 20 healthy volunteers who underwent 2 drug 
administration sessions of either psilocybin (0.26 mg/kg) or 
placebo in a randomised, double-blind design.

All participants mentioned a profound psychedelic experience 
and positive effects on mood and well-being after psilocybin 
administration. The study results revealed a prolonged REM 
sleep latency after psilocybin administration and a trend 
toward a decrease in overall REM sleep duration. No changes 
in non-REM sleep were observed. Psilocybin administration 
did not affect EEG power spectra in non-REM or REM sleep 
when examined across the whole night. In addition, and 
contrary to the hypothesis, psilocybin did not promote but 
rather suppressed slow-wave activity in the first sleep cycle. 
So, no evidence was found for sleep-related neuroplasticity 
induced by psilocybin. 

“Overall, this study suggests that potential antidepressant 
properties of psilocybin might be related to changes in sleep 
quality. However, the results do not support a role for psilocybin 
in changes in neuroplasticity,” concluded Dr Palenicek.

1. Riemann D, et al. Neuropsychopharmacol. 2020;45:74–89.
2. Abdallah CG, et al. Annu Rev Med. 2015;66:509–523.

3. Carhart-Harris R, et al. N Eng J Med. 2021;384:1402–1411. 
4. Palenicek T, et al. The effects of daytime psilocybin administration on sleep: 

implications for antidepressant action. Abstract S03.04, ECNP Congress 2022, 
15–18 October, Vienna, Austria.

Fast and sustained effect of 2 administrations 
of psilocybin on depression
Psilocybin outperformed escitalopram in reducing 
symptoms of long-standing, moderate-to-severe major 
depres sive disorder. The positive effects of 2 administrations 
of psilocybin were maintained for at least 6 months. 

Open-label pilot studies have shown promising results for 
psilocybin-assisted therapy for depression [1]. Dr David Erritzoe 
(Imperial College London, UK) presented long-term results from 
the double-blind, randomised-controlled, phase 2 Psilodep-
RCT trial (NCT03429075), which compared 6 weeks of daily 
escitalopram versus 2 treatment sessions with psilocybin in 59 
patients with moderate-to-severe major depressive disorder 
[2]. The initial trial results favoured psilocybin over escitalopram 
by both decreasing symptoms (Quick Inventory of Depressive 
Symptomatology [QIDS]-16 score) and increasing well-being 
(Warwick-Edinburgh Mental Well Being Scale) of participants 
after 6 weeks [3]. The emission rate at week 6 was 57.1% in the 
psilocybin arm versus 29.1% in the escitalopram arm. Moreover, 
a significant improvement in QIDS-score was already observed 
in week 1.

Follow-up data showed that the antidepressant effect of 
psilocybin was maintained for at least 6 months [2]. In addition, 
in contrast to participants in the escitalopram arm, participants 
in the psilocybin arm demonstrated a significant decrease in 
rumination and thought suppression. This decrease positively 
correlated with the degree of ego dissolution and psychological 
insight reported after the psilocybin dosing session, said Dr Erritzoe. 

Analyses of functional MRI recorded at baseline and 3 weeks 
after the second psilocybin dose showed an expansion of 
global connectivity, which was reflected in a decrease of 
network modularity and correlated with treatment outcome. 
This change in modularity was not seen after treatment with 
escitalopram [4]. “Our findings suggest that psilocybin and 
escitalopram differ in psychological outcomes as well as in 
biological consequences,” concluded Dr Erritzoe.

1. Carhart-Harris RL, et al. Lancet Psychiatry. 2016;3:619–627.
2. Erritzoe D, et al. Psychedelic Therapy; clinical outcomes and mechanisms from 

depression trial with psilocybin. Abstract S03.01, ECNP Congress 2022, 15–18 
October, Vienna, Austria.

3. Carhart-Harris RL, et al. N Eng J Med. 2021;384:1402–1411. 
4. Daws RE, et al. Nat Medicine. 2022;28:844–851.

https://doi.org/10.1038/s41386-019-0411-y
https://doi.org/10.1146/annurev-med-053013-062946
https://doi.org/10.1056/nejmoa2032994
http://clinicaltrials.gov/show/NCT03429075
https://doi.org/10.1016/S2215-0366(16)30065-7
https://doi.org/10.1056/nejmoa2032994
https://doi.org/10.1038/s41591-022-01744-z
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Both sex hormones and serotonin play a role in 
peripartum mental health
Hormonal transition periods are typically viewed as 
periods of increased risk for women to develop symptoms 
of depression. Sex hormone fluctuations and adaptive 
serotonin changes in late pregnancy both appear to be 
related to mental health across the peripartum, new 
findings suggest. 

Women have an increased risk of depression compared with 
men, most prominently during the reproductive years, which 
suggests a role for hormones in (mal)adaptations. In line with 
this, it has been found that the use of hormonal contraception, 
especially among adolescents, is associated with subsequent 
use of antidepressants and a first diagnosis of depression 
[1,2]. Recently, it was also shown that healthy women who use 
oral contraceptives have markedly lower brain 5-HT4 serotonin 
receptor binding relative to non-users, which constitutes a 
plausible molecular link between oral contraceptive use and 
an increased risk of depressive episodes [3]. Dr Vibe Frokjaer 
(Copenhagen University Hospital, Denmark) presented 
results from a study that further explored the involvement of 
serotonin signalling in the emergence of depressive symptoms 
postpartum and during other sex-hormone transitions [4].

The researchers analysed cerebrospinal fluid of 100 new 
mothers for central markers of serotonin turn-over (i.e. the 
metabolite of serotonin, 5-HIAA). They found that higher 
levels of postpartum mental distress symptoms were 
positively associated with high antepartum 5-HIAA levels 
(P=0.06) and negatively associated with a large decrease 
in oestradiol concentrations (P=0.007). In addition, high 
antepartum 5-HIAA levels were positively associated with 
anxiety scores antepartum (P=0.02) [5].

“Adaptive serotonergic changes in late pregnancy appear to 
be related to mental health across the peripartum and may 
be important for brain plasticity across the peripartum,” 
concluded Dr Frokjaer. 

1. Skovlund CW, et al. JAMA Psychiatry. 2016;73:1154–1162.
2. De Wit AE, et al. JAMA Psychiatry. 2020;77:52–59.
3. Larsen SV, et al. Acta Psychiatr Scand. 2020;142:294–306.
4. Frokjaer VG, et al. Imaging serotonergic resilience: from preclinical gonadotropin 

challenges to oral hormonal contraceptive use and postpartum hormone changes. 
Abstract S02.02, ECNP Congress 2022, 15–18 October, Vienna, Austria,.

5. Borgsted C, et al. Acta Psychiatr Scand. 2022;146:357–369.

Child loss induces short- and long-term 
neurobiological changes
An animal model for child loss suggests that this 
important (negative) life event is associated with 
changes in neurobiology, which could explain behavioural 
changes observed in bereaved parents. 

It has been known for some time that positive social 
relationships are associated with positive physical and 
mental health. A very important social relationship is the 
bond between a parent and child, so it is no surprise that 
the impact of infant loss ranks among the most stressful 
life events. Over 90% of bereaved parents develop prolonged 
grief disorder (PGD) [1]. Currently, there is no specific 
treatment for PGD, mostly because of a lack of knowledge 
on the neurobiology of grief. Prof. Oliver Bosch (University of 
Regensburg, Germany) explored the neurobiological effects 
of child loss in a rat model [2].

In the rat model, early separation (after 1–6 days) of mother 
and pup induced an increased activation of layer II and III 
of the prelimbic cortex and of the basolateral amygdala, 
compared with the brains of control mothers. In addition, 
separation induced a positive correlation between the 
activation of these 2 brain areas; in control mothers this 
correlation was absent. Corresponding data was found 
recently in humans [3].

Prof. Bosch further explained that there is a balance between 
pro- and anti-maternal peptides in the maternal brain. 
Oxytocin, vasopressin, and prolactin act ‘pro-maternal’ and are 
up-regulated after giving birth, while corticotropin-releasing 
factor acts ‘anti-maternal’ and is down-regulated after giving 
birth [4]. The rat model showed that short-term separation was 
associated with a decrease in oxytocin receptors in the central 
amygdala, whereas long-term separation was associated 
with recovery of oxytocin receptors in the central amygdala 
and with upregulation of oxytocin receptors in the prelimbic 
cortex. The latter could be a compensatory mechanism 
for the decrease in oxytocin concentration in the brain after 
separation, Prof. Bosch suggested. 

Behavioural tasks demonstrated no effect of short-term 
separation, while long-term separation induced less anxious 

Peripartum Neurobiology

https://doi.org/10.1001/jamapsychiatry.2016.2387
https://doi.org/10.1001/jamapsychiatry.2019.2838
https://doi.org/10.1111/acps.13211
https://doi.org/10.1111/acps.13461
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behaviour. This is opposite to what has been observed in 
humans [5]. In addition, long-term separation was associated 
with increased passive stress-coping, which is in line with 
the high percentage of PGD in bereaved parents. 

How the separation of mother and pup influences the 
corticotropin-releasing factor system is still under 
investigation. However, other animal experiments with 
partner separation indicate that this life event upregulates 
brain corticotropin-releasing factor system activation, 
eventually leading to impaired oxytocin signalling and 
negative effects on well-being. 

“Our studies on lactating rats present a first approach to 
advance our understanding of how permanent separation 
from the offspring can cause a dysregulation of the brain 
oxytocin and corticotropin-releasing factor systems, thereby 
leading to severe emotional and behavioural consequences,” 
concluded Prof. Bosch. 

1. McCarthy MC, et al. J Palliat Med. 2010;13:1321–1326.
2. Bosch O, et al. The devastating effect of child loss on the mother – targeting brain 

CRF and OXT in grief and bereavement. Abstract S11.02, ECNP Congress 2022, 
Vienna, Austria, 15–18 October. 

3. Kark SM, et al. Front Hum Neurosci. 2022;16:925242.
4. Demarchi L, et al. Peptides. 2021;143:170593.
5. Pohl TT, et al. Int J Psychophysiology. 2019;136:54–63.

Reproductive state matters when looking at the 
female brain and drug treatment effects
Studies with rats demonstrated the influence of 
pregnancy and SSRI administration on serotonin (5-
HT) levels, synaptic density, and neurogenesis in the 
hippocampus.

Selective serotonin receptor inhibitors (SSRIs) can help 
alleviate mood and anxiety symptoms and are prescribed to 
3.0% of pregnant women globally [1]. However, it is currently 
unknown if and how SSRIs affect the neurobiology of the 
brain in pregnant and postpartum women. Dr Jodi Pawluski 
(University of Rennes, France) discussed recent data on how 
a woman’s reproductive state (pregnant or postpartum) 
and SSRI use affect plasticity in the brain, especially in the 
hippocampus, a brain area integral in depression and SSRI 
efficacy [2].

In a rat model, the researchers showed that perinatal 
fluoxetine treatment reversed the effect of pre-gestational 
maternal stress on serum corticosterone levels and 
increased neurogenesis in the dorsal hippocampus [3]. Next, 
it was shown that pregnancy decreases the 5-HT turnover 
ratio (5-HIAA/5-HT) and increases synaptic density in the 
hippocampus (see Figure). In addition, short-term treatment 
with sertraline decreased 5-HT levels in the hippocampus 
dose-dependently in both pregnant and non-pregnant 
females and increased synaptic density only in non-pregnant 
females [4]. In contrast to the increase in synaptic density, a 
decrease of cell proliferation and neurogenesis was observed 
in the hippocampus of pregnant females [5].

Figure: Pregnancy and sertraline treatment decreased 5-HIAA/5-HT ratio 
in the hippocampus [4]
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Reprinted from Pawluski JL, et al. Neuropharmacology. 2020;166:107950. Copyright 2020, with 
permission from Elsevier.

“So, reproductive state matters when looking at the female 
brain and drug treatment effects,” concluded Dr Pawluski. 
“Understanding the impact of reproductive state and SSRI 
medication on the maternal brain is essential to effectively 
treat, and ultimately prevent, perinatal mental illness.”

1. Molenaar NM, et al. J Affect Disord. 2020;264:82–89.
2. Pawluski JL, et al. SSRI effects on the hippocampus in pregnancy and postpartum 

– why reproductive state matters. Abstract S11.03, ECNP Congress 2022, 15–18 
October, Vienna, Austria. 

3. Gemmel M, et al. Behav Brain Res. 2018;339:222–223.
4. Pawluski JL, et al. Neuropharmacology. 2020;166:107950. 
5. Pawluski JL, et al. Neurosci Biobehav Rev. 2022;133:104475.
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https://doi.org/10.3389/fnhum.2022.925242
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https://doi.org/10.1016/j.ijpsycho.2017.12.011
https://doi.org/10.1016/j.jad.2019.12.014
https://doi.org/10.1016/j.bbr.2017.11.038
https://doi.org/10.1016/j.neuropharm.2020.107950
https://doi.org/10.1016/j.neubiorev.2021.11.045
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Different brain responses to fat and/or sugar
Sugar and fat intake are considered to be ‘bad guys’, as 
they increase the risk to develop obesity, cardiovascular 
diseases, and type 2 diabetes. Although both obesogenic, 
sugar and fat differ in the way they influence the 
underlying processes in the brain. 

Recent findings – predominantly based on results from animal 
studies – on how sugar and fat interact with the brain were 
reviewed by Prof. Susanne la Fleur (University of Amsterdam, 
the Netherlands) [1]. Using experimental free-choice diet 
conditions, where rats are fed with different types of chow 
(normal, high-fat [HF], high-sugar [HS], high-fat and high-sugar 
[HFHS]), Prof. la Fleur showed that both HF and HFHS diets 
initially increased caloric intake. However, after 4 weeks, caloric 
intake only continued to be elevated in animals on a HFHS diet 
and was not adjusted to becoming obese. In contrast, animals 
on a HS diet normalised their caloric intake, although shifting 
to an unhealthier (i.e. more sugar-containing) diet [2]. Animals 
on a HFHS diet, in contrast to animals on a HF or HS diet, were 
also highly motivated to work for a sugar reward [3].

More recent experiments showed that giving animals only a 
sugar bolus in the morning increased fat intake during the rest 
of the day. The observed effect could be mimicked by infusion 
of the µ-opioid receptor agonist DAMGO ([D-Ala2, N-MePhe4, 
Gly-ol]-enkephalin) into the nucleus accumbens of the 
animals [4], indicating that the nucleus accumbens plays a 
role in the central effects of opioids on glucose metabolism. 
This highlights the possibility of using nucleus accumbens 
μ-opioid receptors as a therapeutic target to enhance the 
counter-regulatory response, according to Prof. la Fleur. 

In addition, it has been shown that glutamatergic lateral 
hypothalamus (LH) neurons are capable of discriminating 
sucrose from water and sucralose, a low-calory sweetener. 
While water and sucralose activate the LHglut receptors (and 
decrease dopamine output), sucrose does not. However, 
consumption of a HF diet does disrupt this calorie detection 
and LH activation. In animals on a HF diet, both water and 
sucrose activated the LHglut receptors, while sucralose did 
not (anymore) and probably is rewarding by increasing the 
dopamine output [5]. 
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Diabetes not related to abnormal biomarkers of 
Alzheimer’s disease
An analysis of clinical data from over 4,000 people 
demonstrated that diabetes is not related to underlying 
Alzheimer’s disease (AD) brain pathology. Therefore, 
diabetes and AD appear to affect cognition differently 
and independently of each other.

Diabetes is common in people with AD and having diabetes 
in midlife is a risk factor for being diagnosed with AD later in 
life [1]. In addition, similar patterns of glucose dysregulation 
in the brain are observed across the 2 disorders [2]. However, 
as previous research mainly focused on the relationship 
between diabetes and clinical AD diagnosis, the question 
remains whether diabetes is related to underlying AD brain 
pathology, and whether AD biomarkers and diabetes are 
synergistically associated with cognitive decline. PhD student 
Veerle van Gils (Maastricht University, the Netherlands) 
aimed to answer these questions and analysed clinical data 
from over 4,000 people with either normal cognition or mild 
cognitive impairment (MCI) from multiple European memory 
clinics [3]. Available data included diabetes diagnosis, AD 
biomarkers (amyloid and tau in liquor), and cognition (at 
baseline and at least at 1 follow-up).

In people with normal cognition (n=2,678), no correlation 
was found between diabetes diagnosis or abnormal blood 
glucose and either abnormal amyloid or tau. In people with 
MCI (n=1,494), there was a significant correlation between 
diabetes diagnosis and abnormal levels of amyloid (P=0.04). 
However, this correlation was the opposite of what was 
expected, as having a diagnosis of diabetes was a negative 
predictor for having abnormal amyloid. 

As expected, both abnormal amyloid and abnormal tau levels 
were associated with memory dysfunction at baseline and a 
decline of memory over time. The AD biomarker levels were 
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also associated with a decline in attention and in executive 
function over time. Diabetes diagnosis was only associated with 
attention dysfunction and executive dysfunction at baseline. 

Based on these results, Ms van Gils concluded that “there 
are no synergistic effects of AD biomarkers and diabetes 
on cognitive functioning and decline. Thus, diabetes and AD 
affect cognition differently and independently of each other.”
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Alzheimer’s disease pathophysiology? Abstract S12.02, ECNP Congress 2022, 
15–18 October, Vienna, Austria.

Oxytocin treatment induces long-lasting 
neurobiological adaptations in autism
Daily treatment with oxytocin for 4 weeks induced long-
term behavioural changes and long-term adaptations 
in the connectivity between the amygdala and orbital 
frontal cortex, studies in both adults and children with 
autism show. 

Oxytocin is an important neuromodulator that has a role in 
affiliative behaviour, including inter-personal bonding, social 
attachment, and trust. Intranasal administration of oxytocin 
is increasingly considered as a potential treatment option for 
elevating the socio-communicative problems that are at the 
core of autism spectrum disorders.

Dr Kaat Alaerts (KU Leuven, Belgium) first reviewed the results 
of several randomised-controlled trials of oxytocin in autism 
[1]. Although most studies reported a positive outcome on 
social behaviour, the largest trial (n=277) did not [2]. These 
contradictory outcomes are likely due to differences in 
populations, symptom severity, as well as variations in trial 
design, suggested Dr Alaerts.

Secondly, Dr Alaerts discussed the long-term neurobiological 
effects of repeated oxytocin doses, which are hardly studied. 
The results from 2 recent, randomised-controlled trials give 
some clues on this matter. In the first trial (NCT02940574), 
40 adult men with autism were treated with a daily nasal 
dose of oxytocin 24 IU for 4 weeks, with a follow-up of 1 year. 
Oxytocin proved to attenuate amygdala activity, which lasted 
throughout the follow-up [3,4]. In addition, connectivity 
from the amygdala to the orbital frontal cortex was 
attenuated throughout the follow-up. This was interpreted 
as a decreased need for prefrontal cognitive control over 
amygdala reactivity after oxytocin treatment. Concerning 
behavioural effects, a reduction of ‘feelings of avoidance’ 
was observed after oxytocin treatment. At an individual level, 
improvement in behaviour correlated with attenuation of 
amygdala activity. Oxytocin treatment also –temporarily– 
increased endogenous oxytocin production [5]. This might 
suggest a positive spiral of oxytocin release. 

A similar designed randomised-controlled trial in children 
(with follow-up from only 4 weeks after the last oxytocin dose) 
showed comparable changes in the connectivity between the 
amygdala and the orbital frontal cortex. In addition, in this 
cohort, a positive correlation was found between baseline 
oxytocin receptor expression and change in the amygdala-
orbital frontal cortex connectivity. This suggests that at 
least some level of oxytocin receptor expression is needed 
to react to the oxytocin treatment, Dr Alaerts explained. Also 
in line with the findings in the adult cohort, improvement in 
behaviour correlated with attenuation of amygdala activity. 
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